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ions came under one consultant orthopaedic surgeon (AA) who
as traumasurgeonof theweek.Wereviewed the casenotesof each
atient and collected standard demographics, length of stay and
rocedure performed. We then calculated the income per patient
sing HRG tariff as well as excess bed tariff.
esults: Trauma admissions: One trauma theatre was utilised for
3 sessions in 1 week. 48 patients were admitted of which 36
equired operative intervention. 14 theatre sessions were utilised.
6 patients generated£140,814 for primary procedures followedby
n extra £31,127 in those requiring admission but no surgery. The
otal income for the week was £171,941.
Elective admissions: Two elective theatres were utilised for a
otal of 17 sessions. 37 elective patients underwent surgery. These
ere a typical elective case mix. The total income generated was
94,905 for this week.
iscussion: This week was a typical week in what is a busy DGH. No
onsultants were on leave meaning the elective cohort was repre-
entative.
In our unit as the majority of resources are directed towards
lective patients. Trauma could be made even more proﬁtable with
dequate resource allocation.
Trauma is often seen as the poor relation compared with the
usiness drive of elective surgery. Our study shows that trauma is
roﬁtable and resources should be allocated accordingly.
eywords: Income; Trauma; Elective
oi:10.1016/j.injury.2009.06.189
A.1
A: Open Fractures—Vascular Injuries
ime to debride? The primary treatment of open tibial fractures
nd rates of subsequent infection
.W. Trickett ∗, E. Harding, D. Nguyen, T. Potokar, I. Pallister
Morriston Hospital, UK
The optimal treatment of open tibial fractures remains debated.
here is little doubt that adequate debridement of the wound and
tabilisation are the ultimate goals of the initial treatment. How-
ver, the exact timing of these interventions remains disputed and
icrobiological evidence for wound debridement within 6h of
njury conﬂicts with some clinical evidence.
We used the prospectively collated Open Lower Extremity
racture database to follow the clinical course of 42 patients
ollowing open tibial fractures in the South Wales area, pre-
enting to Morriston Hospital as primary and tertiary referrals.
atients were treated under the multidisciplinary care of the
rthopaedic and plastic surgical teams. The fractures were clas-
iﬁed as Gustilo-Anderson grade I, 4.8%; grade II, 2.4%; grade IIIa,
2.5%; grade IIIb, 68.3%; grade IIIc, 0%. All patients underwent emer-
ent debridement and operative stabilisation. All included patients
ad completed their surgical treatment and were at least 6 months
ostinjury.
The database was used to compare delay in initial surgical
ebridement and development of infection. Themean timedelay to
ebridement was 6.35h for all patients (range 2–24h). Time delay
as divided into three groups (<6h; 6–12h; >12h). Post-operative
nfection was deﬁned as clinical or microbiological evidence of
nfection requiring antibiotics or surgical intervention. Infection
ates were higher in the group undergoing a prolonged delay
ntil primary debridement (<6h 15.4%; 6–12h 28.6%). Continued
rospective data collection and ongoing analysis remains an ongo-
ng process.0 (2009) 183–235
This data conﬂictswithprevious studies on this topic. Thepoten-
tial implications of these ﬁndings will be discussed and the role of
early surgical debridement within 6h reinforced.
Keywords: Debridement; Timing; Infection; Open fracture
doi:10.1016/j.injury.2009.06.190
2A.2
Management of open tibial fractures: A 3-year regional review
in Northern Ireland
J.R.M. Craigb,c,∗, L.L. Damkat-Thomasa,b, P.R. Bell b, M.G.
McMullana, B.J. Fogartya,b
a Ulster Hospital, UK
b Royal Victoria Hospital, UK
c Altnagelvin Hospital, UK
Introduction: Patients presenting to the three Northern Ireland
trauma hospitals with open tibial fractures during a 3-year period
(April 2003 to March 2006) were reviewed. The timing and method
of fracture ﬁxation and tissue closure was reviewed, in relation to
relevant BAO/BAPS, which recommended joint orthopaedic/plastic
management with deﬁnitive fracture ﬁxation and tissue coverage
within 5 days. Plastic surgery cover is on-site at one hospital and
on-call at another.
Methods: Patients were identiﬁed retrospectively using inpatient
coding information and a regional fracture database. Gustillo-
Anderson classiﬁcation, mechanism, type and timing of bone
ﬁxation and soft tissue cover, and complications were determined
from patient notes.
Results: Of 115 patients with 117 fractures, 27 were grade 1, 21 were
grade 2, 28 were grade 3a, 36 were grade 3b, and 4 were grade 3c.
Bone ﬁxation was chieﬂy by IM nailing or cast immobilisation in
grade 1 fractures, and IMnails or external frames (including circular
frames) in grade 2 and 3a fractures. Most of these were closed pri-
marily. Most Grade 3b fractures required external frames. Around
half required plastics input (4 transferred to the regional plastics
unit). All grade 3c fractures required amputation.
Closure was achieved within 5 days in most grade 1, 2 and 3a
injuries, and a third of grade 3b injuries.
Discussion: Themajority of casesmet the BAO/BAPS guidelines. Sev-
eral of those requiring surgery beyond day 5 required ﬂaps, in some
cases requiring transfer. With increasing Gustillo-Anderson grad-
ing the need for plastic surgery input increased, the number of
required operations increased, and the method of fracture ﬁxation
and soft tissue coverage differed. Only a small proportion required
transfer for specialist input to achieve their deﬁnitive treatment,
mainly due to access to the plastic surgery team at two of the
hospitals.
Keywords: Tibia; Open; Plastic; Fracture
doi:10.1016/j.injury.2009.06.191
2A.3
Arterial perforator assessment in lower limb trauma—How reli-
able are hand-held Dopplers?
N.S. Bali, S. Karkhanis ∗, K. Alo, S. Tzortzis, M. Athanasiadou, S.
Azad
University Hospital Birmingham, UKIntroduction: The assessment of lower limb arterial perforators is an
important skill for both orthopaedic and plastic surgeons. The aim
is to preserve soft tissue reconstructive options in compound lower
limb trauma. The purpose of this original study was to compare
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he knowledge, training and skill in perforator location across the
rades in plastic and orthopaedic surgery.
ethods: This prospective study recruited 24 surgeons equally
ivided between plastic and orthopaedic surgery at different
rades. Knowledge, training, conﬁdence, speedandaccuracy inpos-
erior tibial artery perforator locationwere assessed on ﬁve healthy
ubjects using an 8-MHz hand-held Doppler. These ﬁve subjects
lso underwent colour duplex imaging to deﬁnitively locate these
erforators. Data were compared between the specialities and the
urgical grades.
esults: Knowledge of the location of posterior tibial artery perfo-
ators was correct in 63% of candidates. Twenty-nine percent had
eceived training in this skill, and all trained surgeons felt com-
etent in assessment. All participants perceived this to be a skill
elevant to both plastics and orthopaedic surgeons.
At SHO, registrar and consultant grade, early data show the aver-
ge time for assessment was 4min 30 s, 4min 26 s, and 4min 45 s,
espectively. Sensitivity for perforator assessmentwas20%, 36%and
0%, with positive predictive values of 20%, 29% and 34%. There was
o signiﬁcant differencebetweenorthopaedic andplastic surgeons.
raining had no signiﬁcant inﬂuence on perforator location.
iscussion: Preservation of arterial perforators is important for
otential future soft tissue reconstruction. The hand-held Doppler
s anoperator-dependent tool, andour studysuggests that it isunre-
iable at locating lower limb arterial perforators. We found training
n the use of a hand-held Doppler did not improve accuracy. We
uggest colour duplex imaging should be considered as a ﬁrst line
ssessment tool when localising arterial perforators in lower limb
rauma.
eywords: Doppler; Lower limb trauma; Open fracture; Accuracy
oi:10.1016/j.injury.2009.06.192
A.4
anagement of gunshot injuries of the humerus
.M.A. Shah, S.I.A. Shah ∗, S.J.A. Shah, S. Alam
AO Clinic, Pakistan
Gunshot injuries of the humerus usually presentwith neurovas-
ular injuries that require urgent attention as well as complex
racture patterns which are difﬁcult to reduce and stabilise using
nternal ﬁxation methods. This study looks at the ﬁxation methods
sed forpatientspresentingwith these injuries over the last 3years.
mplants used include broad dynamic compression plate (locking
lates), condylar buttress plate andY-plate (formoredistal humeral
ntra-articular fractures), semitubular plates and intramedullary
IM) nails.
A total of 22 patients with a mean age of 27 years are included
n this study, of which there were 18 males and 4 females. The
ange of presentation varied from 30min to a few patients pre-
enting several weeks after injury. Patients presenting late with
eavily contaminated wounds were initially treated with surgical
ebridement and temporary splintage until wounds healed before
nal deﬁnitive ﬁxation was carried out.
Most of the patients required autologous iliac bone graft, and
wo patients (9%) required tricortical bone graft. Twenty patients
91%) with humeral shaft injuries had wrist drop on presentation.
ive of thesemadea full recoverywithout repair,whereas 6patients
27%) required primary repair and 2 (9%) underwent tendon trans-
er for wrist drop.20 patients (91%) went on to full bony union and achieved good
ost-operative ranges of movement. The average time to achieve
nion was 7 weeks, except for two patients (9%) who had their IM
umeral nail removed and required sequestrectomy and delayed0 (2009) 183–235 191
ﬁxation was carried out with broad DCP. They eventually achieved
union. Post-operative joint stiffness occurred in patients who sus-
tained intra-articular distal endhumeral fractures (theyhad limited
extension and ﬂexion post-operatively).
Keywords: Gunshot; Humerus; Radial nerve injury; Y-plate
doi:10.1016/j.injury.2009.06.193
2A.5
The presence and pattern of vascular insufﬁciency in the older
patient suffering an unstable ankle fracture: The relationship to
skin and wound complications
K.M. Willett a,∗, B. Graya, S. Lamba, A. Handaa, S. Lamba, R.
Handleyb
a University of Oxford, UK
b Oxford Radcliffe Hospital, UK
Hypothesis: Impaired vascularity of the skin in elderly ankle fracture
patients causes the skin and wound complications.
Materials and methods: This is part of a RCT comparing ORIF and
close contact casting (CCC) for isolated unstable ankle fractures in
patients >60 years. Assessments over 6 months (i) transcutaneous
O2 saturation (TcPO2) of medial and lateral ankle skin; (ii) Ankle-
Brachial Pressure Index (ABPI); (iii) three-vessel arterial duplex
scan; (iv) distal calf perforator artery patency. The uninjured limb
was the control.
Results: 89 patients eligible; 59 participated (76% female). 30
randomised to ORIF; 29 to CCC. Each had one death and one with-
drawal. Vascular data available on 55. Two patients had delays in
wound healing (>25% for >6 weeks). Two further developed wound
infections. No skin breakdowns in CCC group. There was a reduced
TcPO2 on day 3 in the injured limb. The TcPO2 rose at 6 weeks com-
pared to day 3 (medial 58mmHg; lateral 53mmHg, p=0.002) in
the injured leg. At 6 months the TcPO2 measurements were not
different to uninjured leg. A critical TcPO2 (<20mmHg) found in
four, correlated with skin problems (p=0.003). Two of these had
the only major delays in wound healing and one of the two wound
infections.
94% of participants had normal ABPIs (>1.0). There was no
difference between patients with or without an impaired ABPI
(<0.7mmHg) and wound problems (p=0.20).
There was no difference in patent perforators between the
injured and uninjured (p=0.39).
Conclusions: Occult vascular insufﬁciency is present but at low inci-
dence. ABPI and Duplex-US are insensitive for predicting infection
or delayed healing. The ankle fracture injury does not disrupt the
local perforators. TcPO2 is sensitive and speciﬁc for predicting skin
problems. Impairment of skin oxygenation is transient. Current
TcPO2 technology however is impractical as a clinical tool.
Keywords: Vascularity; Ankle fracture; Older people; Wound com-
plications
doi:10.1016/j.injury.2009.06.194
2A.9
Is tibial pilon fracture primarily a soft tissue injury?
M. Ramappa ∗, A. Bajwa, A. Port
James Cook University Hospital, UKIntroduction: Management of tibial pilon fracture is controversial.
Recently interest has been generated in minimally invasive tech-
niques forﬁxation. Soft tissuedamage seems tobe themainconcern
in the treatment of these injuries. Should the management of tibial
